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SMAP Mission Overview 

Partners 
•  JPL (project & payload mgmt, science, spacecraft, radar, 

mission operations, science processing) 
•  GSFC (science, radiometer, science processing) 

Risk •  7120.5D Category 2; 8705.4 Payload Risk Class “C” 

Launch •  Oct. 31, 2014, the baseline plan launch vehicle is Delta-2 

Orbit •  Polar sun synchronous; 685 km altitude 

Duration •  3 years 

Payload 
•  L-band SAR (JPL) 
•  L-band radiometer (GSFC) 
•  Shared 6m rotating (13 rpm) antenna (JPL) 

Primary Science Objectives :  
Global, high-resolution mapping of soil moisture and its freeze/

thaw state to: 
-  Link terrestrial water, energy and carbon cycle 

processes 
-  Estimate global water and energy fluxes at the land 

surface 
-  Quantify net carbon flux in boreal landscapes 
-  Extend weather and climate forecast skill  
-  Develop improved flood and drought prediction 

capability 

The proposed SMAP mission was in the first tier recommended by 2007 
NRC Earth Science Decadal Survey 

Proposed Mission Implementation: 

Freeze/thaw state 

SMAP will launch 31 October 2014 
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Proposed SMAP  Mission Products 
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NASA Earth Sciences Division 
APPLIED SCIENCES PROGRAM STRATEGIC PLAN 

Goal to “evaluate the potential for current and planned NASA missions to meet 
societal needs through applied sciences participation in mission science teams” 

and provide Mission applications support to “integrate applications needs into 
mission planning.” 

NASA Authorization Act of  2005 (P.L. 109-155)  
SEC. 313. PILOT PROJECTS TO ENCOURAGE PUBLIC SECTOR APPLICATIONS 

“The Administrator shall establish a program of  grants for competitively awarded pilot 
projects to explore the integrated use of  sources of  remote sensing and other geospatial 

information to address State, local, regional, and tribal agency needs. 
Sec. 314(a):  The Administrator shall establish an advisory committee, consisting of  individuals 
with appropriate expertise in State, local, regional, and tribal agencies, the university research 

community, and the remote sensing and other geospatial information industries, to monitor 
the program established under section 313.” 

National Research Council Decadal Survey Report 
EARTH SCIENCE AND APPLICATIONS FROM SPACE 
“A fundamental challenge for the coming decade is to ensure that established 
societal needs help to guide scientific priorities more effectively and that emerging 
scientific knowledge is actively applied to obtain societal benefits.  New 
observations and analyses, … broadened community participation and improved means 
for dissemination and use of  information are all required.” 

Why does the SMAP Mission have an Applications Plan? 
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SMAP Applications Program 

•  A primary goal of  the SMAP Mission is to engage SMAP end users and build 
broad support for SMAP applications through a transparent and inclusive 
process 

•  Toward that goal, the SMAP Mission: 

–  Formed the SMAP Applications Working Group 
–  Currently over 300 members 
–  Produced a Formal SMAP Applications Plan (A living document) 

•  The Objectives of  the SMAP Application Working Group: 
–  Communicate with User Community 
–  Facilitate between Users and SMAP SDT 

–  Societal needs and information are addressed to maximize mission product design at 
inception 

–  Demonstrate added value through feedback loops and workshops that engage all 
users (science, business and policy) 

–  Coordination with other international programs and missions (ESA, SMOS, 
Aquarius) to improve the outcome of  mission products. 

6 

Not for public release or redistribution.  This document has been reviewed and determined not to contain export controlled technical data.  http://smap.jpl.nasa.gov/ 



SMAP Applications Plan 
The SMAP Applications Plan is a living 
document.  
 
•  “This plan provides an implementation strategy 

for promoting applications research and engaging 
a broad community of  users in SMAP 
applications.” 

• Implementation Strategy 
1) Engagement with Early Adopters 
2) Promotion of  Community of  Potential 
3) SMAP Applications Research, possibly  
     funded by ROSES call 
4) Coordination with SMAP Cal/Val 
5) Coordination with other DS Missions 

•  SMAP Applications are led by: 
-Molly Brown, SMAP Applications Coordinator 

-Vanessa Escobar, SMAP Applications Deputy 
Coordinator 

-Susan Moran, Chair, SMAP Applications Working 
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What is an Application? 

Applications are defined as innovative uses of  mission data 
products in decision-making activities for societal benefit.   
 
Applications research will provide fundamental knowledge of  how 
mission data products can be scaled and integrated into users’ 
policy, business and management activities to improve decision-
making efforts. 
 
User Community includes  
 - individuals or groups  
 - public or private sectors  
 - national or international organizations 
 - local to global scales of  decision making 
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Engagement with Early Adopters 

What is an Early Adopter? 
 
Early Adopters are defined as those groups or individuals who have a clearly 
defined need for SMAP-like soil moisture or freeze/thaw data and who have 
sufficient interest and personnel to demonstrate the utility of  SMAP data for 
their particular application. 
 
Recall that applications are defined as innovative uses of  SMAP data products 
in decision-making activities for societal benefit.   

Why are we engaging Early Adopters? 
 
To conduct pre-launch applications research to accelerate the use of  SMAP 
products after the launch of  SMAP 

How are we engaging Early Adopters? 
 
• SOA 
• Application for Access to Pre-launch SMAP Simulated and Cal/Val Data 
(unfunded, immediate) 
• ROSES RFP (funded in late 2012) 
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Statement of Activity (SOA):  an unfunded partnership 

•  Request for nominations/recommendations through the SMAP AppWG 
• Nomination process is submission of  1-page application 

•  Description, Approach, Requirements 
•  We reviewed the proposals and selected those qualified 

•  SMAP commitment 
•  Provide simulated SMAP data products 
•  Provide access to cal/val data 

•  Early Adopter commitment 
•  Conduct applications research  
•  Join the SMAP Applications Team 
•  Attend SMAP Applications Workshops to report results 

•  Total of  19 selected. Continuing EA selections through launch 

Early Adopter Process 
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SMAP Early Adopters 
2011-2013 

Opportunity for 2013 EAs is open! 
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SMAP Early Adopter 
SDT Partners 

The SMAP EA program is about 
fostering relationships between the 
Mission scientist and the user 
community 

•  An SDT member volunteers to work 
and guide EA research 

 
•  EA provides feedback and lessons 

learned to the mission through the 
SDT member.  

•  Mission research will be better 
applied and understood by the time 
SMAP launches.  
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Examples of  SMAP Early Adopter Research 
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Cinzana AERONET AOT870 measurements versus 
SMOS soil moisture ranging between 0 and 0.35m3/m3 

Effect of the soil moisture on dust 
emission 
Hosni	
  Ghedira,	
  Masdar	
  Institute,	
  UAE 

Finding:  as SMOS soil moisture increases, the AERONET 
aerosol optical thickness (AOT) decreases up to a threshold 
moisture content above which no dust emission takes place 

6 of  the 10 most “food insecure” countries in 2011. 

Prepare USDA FAS modeling system for the ingestion of  SMAP 
L2/3 and/or L4 products. 

Curt Reynolds, USDA Foreign Agricultural Service (FAS) 

FAS Global Agricultural Drought 
Monitoring 2002-2010 Performance in 
Data-Poor Regions 
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SMAP Survey Findings, 2012 

S  Gap between research and policy applications 

S  High perceived value of  soil moisture 

S  Uncertainty as to how ground observations will 
scale to remotely sensed data 

S  Where to access SMAP-like data 

http://smap.jpl.nasa.gov/ Not for public release or redistribution.  This document has been reviewed and determined not to contain export controlled technical data.  



0 10 20 30 40 50 60 

Water Resources 

Agriculture and Forestry 

Weather and Climate 

Disasters/Floods 

Hazards 

Other 

Science and  
Research 

Emergency 
Response and 
Operations 

Representative Communities 

§  Results show most users associated with SMAP are research/science users.  

§  Operational users were under represented…why? 
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§  Carrying out research vs. involvement with decision making and 
public policy 

Science research vs. applications 
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SMAP Application Activities 
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•  Conduct meetings and workshops at the necessary levels to bring thematic 
users relevant and valued information for their applications 

•  Communicate Applications framework successes and requirements to NASA 
HQ.  

•  Coordinate with SMAP CAL/VAL activities and data availability 

•  Identify new opportunities for user/product development from within user 
community 

•  Joint Publications on SMAP applications and SMAP Test Bed  

•  Prepare for Post Launch Research and Early Adopter transition 

•  Conduct reports and updates for mission to the SMAP user community  

•  Document lessons learned and quantify value of  Mission Applications to 
NASA 

Other SMAP Application Efforts 
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SMAP is redefining how NASA executes 
mission applications 

SMAP leads by engagement and application actions: 
•  Developed an Applications Plan  

•  Informing and expanding the Applications Working Group (AppWG).  

•  Appointed a dedicated  SMAP Applications Team as part of the mission SDT 

•  Formed three levels of engagement with applications partners (1. Workshops, 2. 
Tutorials and 3. Focus Groups) 

•  Collaborate with Key agencies  (so far NOAA, USGS, USDA) 

•  Actively expanding application efforts internationally:  Canada, UK, Chile, 
Argentina, Africa, France, Spain, Australia.   

•  Continuing calls for Early-Adopters to engage with SDT and project to demonstrate 
value of SMAP data to their decision support systems early on 

•  Co-organize workshops across Decadal Survey missions (SMAP-ICESat2 and 
SMAP-GPM-GRACE/FO-SWOT) 
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Summary 

•  Applications are a substantive component of  the SMAP mission 

•  Applications research results in fundamental knowledge 

•  There is a growing team within/outside SMAP dedicated to 
SMAP applications 

•  The SMAP Early Adopters are providing valuable feedback to 
the mission on how SMAP data will be used after launch 

• Early mission research has identified areas were the mission can 
improve data format and data access to broaden the community 
of  users (i.e. emergency operations, health) 
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Questions?  


